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Western Wheat Quality Laboratory 
1981 Crop 


SUMMARY OF ACCOMPLISHMENTS 
(CY 82) 


Evaluation for end-use milling and baking quality of 1550 experimental wheat 
crosses grown and harvested as the 1981 crop were made. The selections 
were submitted from the wheat breeding programs in the Western states. 
Analysis and evaluation were completed on about 474 selections from the 

1982 crop. Test criteria used to determine acceptability were flour yield, 
protein, ash and color; cookie diameter; loaf volume and crumb score; 

dough mixing requirements and water absorption; Japanese sponge cake volume 
and texture; Udon noodle yield, texture, color and score; and some developed 
test for Middle-Eastern sytle flat breads. Many of these experimental 
selections were judged as having acceptable end-use quality fitting their 
market classes. This work is an integral part of the wheat improvement 
programs to assure release of good agronomic and high quality wheat 
varieties. Results of the analysis can be found in the tables of data 

in Nursery Codes #1 through #60 and #1 Special. See the Index of Nurseries 
(page vi) for nursery titles, locations, and breeders. 


In addition, the evaluation of milling and baking properties were made on 
2940 early generation selections from the wheat breeding programs that 

were grown in 1981. Studies included materials from snowmold, foot rot, 
dwarf smut, yield trial, and various crop management studies. Twelve 
hundred and one (41%) of the experimental crosses were rated as having 
promise in overall quality characteristics. This material represents a 

new generation of experimental selections that are candidates for advancing 
and further testing to determine their desirability as possible commercial 
varieties. About 1000 HRW crosses that were made to high protein sources 
were analyzed for protein and lysine. See Summary List of Early Generation 
Nurseries Evaluated on page 17. No data is included. 


In co-operation with the PNW Grain Council and U.S. Wheat Associates 
milling and baking evaluation were made on 14 commercial composites 
representing the wheat crop (1981) of WA, OR, and ID. The data was used 
in their marketing brochures. See Nursery Code number O11. 


In co-operation with the Montana Wheat Quality Council we assisted in the 
pilot milling and baking evaluation of 27 hard red winter and spring 
samples. The samples were advanced selections from the Montana wheat 
breeding program, which were candidates for commercial variety release 
following industry evaluation. See Nursery Code 012 for results. 
Similarly we collaborated with the Hard Red Winter Wheat Quality Council 
by baking evaluation of 16 hard red winter wheats. For these results see 
Nursery Code 038. 
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We cooperated with the General Sales Manager Office, USDA, FAS in 
analyzing samples of soft white wheats originating from the Pacific 
Northwest and Michigan that were to be assembled into a western white 
cargo at Toledo, OH for shipment to Iran. The Michigan soft white and 
PNW club made a very good sub-class of western white. See Nursery Code 
number 017. 


Continental Grain Company who was interested in contracting with growers 
in SW Colorado to grow WS 31, ask for an evaluation of the variety. Test 
results showed it to be extremely poor in all respects. See Nursery Code 
number 032 for data. 


As in past years the Laboratory conducted the Pacific Northwest Grain 
Council Collaborative test, which is an industry wide quality e«ffort 

to evaluate promising varietal selections for acceptable end-use quality. 
The project is partially funded by the Pacific Northwest Grain Council. 
Thirteen samples were pilot milled and flour distributed to 12 collabor- 
ators of the domestic and foreign milling and baking industry. Results 
were summarized and distributed as the 11th Annual Report in October/82. 
See Nursery Code number 055. 


In cooperation with U.S. Wheat Associates we analyzed 5 foreign wheats 
for Middle-Eastern flat breads and traditional Japanese products. These 
included SWW from Canada and Australia, SRW from France, and a HWW from 
Egypt. Results were mixed, see Nursery Code number 059. 


In cooperation with the USDA, FGIS eight sprouted wheat samples which 

they collected were milled and blended with 2 sound soft white wheats to 
prepare samples for methodology studies by them and 4 other collaborators. 
Falling number, DSF colormetric, amylograph, and the Nepheolmetric method 
were compared. See Nursery Code number 060. 


Thirty five early generation derivatives of T. dicoccoides (wild emmer) 
from the Volcani Institute, Bet Dagan, Israel were experimentally milled 
and test baked for bread making properties. Fourteen of these were 
scored as promising in overall quality. See Nursery Code number SPECIAL 
O01. 


In response to the marketing problem of Anza wheat in California, special 
emphasis was given to evaluate as many of the experimental selections as 
possible from the California breeding program. Milling and baking eval- 
uations were made on 323 selections and several were identified as having 
good overall quality. See Nursery Code numbers 003-010, 014, 036, and 037. 


Several hybrids produced by crossing a Japanese '"Squarosa" wheat to 
Bison (HRW) and Gaines and Nugaines (SWW) were evaluated for milling and 
baking properties. The Bison crosses were promising in both milling and 
baking characteristics. The soft white hybrids were atypical in flour 
strength, but a few were outstanding in milling properties. See Nursery 
Code numbers 047 and 048. 
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Nine restores lines were screened for milling and baking properties. 
About half were promising in overall quality. See Nursery Code number 
056. 


Functional baking properties and compositional characteristics of PNW 

soft white wheats in five Iranian flat breads were systematically studied. 
Data shows the current varieties are ideally suited for these breads. A 
standardized experimental baking procedure was developed for Egyptian 
balady bread and several other important North African breads. Manuscripts 
have been prepared and either published or have been accepted covering 

this work. No data is included, see publications. 


The traditional Middle-Eastern practice of preparing breads made from 
near whole wheat flour and very low to no fermentation have been suspect 
for the cause of mineral deficiency. Five breads varying in flour 
extraction rate (white flour to whole flour) and in yeast fermentation 
were prepared and fed to weanling rats. Village bread (extraction rate 
97%) containing higher levels of fiber and phytate content was found to 
not lower the bioavailability of magnesium when the sole source of Mg, 
fiber, and phytate of the diet was bread. Similarly, no correlation 
with fiber or Zn:phytate molar ratio of the diets were observed. However; 
when breads rather than unfermented doughs were used for preparing the 
diets, with one exception, bioavailability of Zn significantly (P < 0.05) 
improved. No data is included, see publications. 


A phytic acid assay using phosphorous before and after precipitation 
with ferric chloride has been refined. Optimization of pH, filtration 
and precipitation steps resulted in a highly accurate and reproducable 
procedure. Redesign of the procedure now allows from 48 to 64 samples 
to be assayed each day. 


Whole wheat bread studies were initiated to evaluate the interrelationships 
among variety, flour extration, flour granulations, bread formula, 
fermentation time and bread quality. Finer granulation generally produced 
significantly more desirable breads. Also finer flour granulation 
significantly increased loaf volume potential when breads were formulated 
with egg yolk. From the studies it appears that bran and germ fractions 

of the various wheat varieties range in pan-bread functionality. 


More Yamhill and sister selections were germinated to verify Yamhill's 
apparent nutritive superiority. Samples of 0 to 7 days germination are 
presently being analyzed for complete and free amino acids and will be 
analyzed for free and bound phosphorous (phytic acid). 


A thorough review on germination of about 600 papers from 150 journals 
spanning the last century was completed. The review has been received 
by the editor and will be in print in early 1983 in Recent Advances in 
Phytochemistry, Vol. 17. 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, and retrieve our 
milling and baking data. The following is a list of abbreviations used as 
column headings in the following tables of data. 


NURSCO —- 
LABNUM - 


VAR 
IDNO 
TWI 
FASH 
FYELD 
MSCOR 
FPROT 
FABSC 
FPEAK 
FSTAB 
BABS 
BABSC 
MTIME 
LVOL 
LVOLC 


BCRGR 


CODI 
CODIC 


VISC 
VISCC 


CAVOL 


SCSCOR - 


WTIN 
NYELD 


NOSCORE- 


MABS 
MABSC 
MTYPE 


Nursery Code Number (located upper left corner of table). 
Laboratory Number (first two digits crop year). 

Variety or selection name. 

CI or Selection Identification Number. 

Test weight in lbs/bu. 

Flour ash percent at 14% moisture basis. 

Percent of flour obtained. 

Milling score. 

Flour protein percent at 14% moisture basis. 

Farinograph water absorption corrected to 14% moisture basis. 
Farinograph mixing peak time in minutes. 

Farinograph stability in minutes. 

Bake water absorption at 14% moisture basis. 

Bake absorption corrected to mean protein of nursery. 

Optimum mixing time in minutes. 

Bread loaf volume observed in cc's. 

Bread loaf volume (cc) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 

Bread crumb grain rating code. (See table 3, page x) 


CODE MEANING 

1 Excellent (S*) 
Z Satisfactory (S) 

3 (Q-S) 
4 Questionable-Satisfactory (Q-S) 
5 (Q-$) 
6 Questionable (Q) 

7 | (Q-¥) 
8 Questionable-Unsatisfactory (Q-U) 
9 Unsafisfactory (U) 


Cookie diameter in cm's. 

Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 

Brookfield viscosity (observed) 

Brookfield viscosity corrected for protein to the mean protein of 
the nursery. 

Japanese Sponge Cake Volume in cc's. 

Sponge cake score (scale 1-100) 

Noodle weight increase (percent). 

Noodle yield. 

Noodle score (1-100) 

Mixograph absorption at 14% moisture (%). 

Mixograph absorption corrected for protein (%). 

Mixograph Type - From Mixograph Reference Chart. 


ix 


RATE - Overall Rating when used see table 3. 
RMKS - Remarks. 


Western Wheat Quality Laboratory 
1979 Crop 


INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the tests 
after adjustment to an average protein content of the nursery using correc- 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale for ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(VC) (CC) 
EN VARIETY LOAF VOLUME COOKIE _ 
it Anza 61 0 
Z Burt iil .078 
3 Coulee 76 .070 
4 Fortuna 64 0 
5 Gaines 38 Ahele: 
6 Hyslop 0 Lor 
fA Inia 66 68 0 
8 Itana 60 0 
g Kharkof 57 0 
1A9) Luke 0 -085 
Lh Marfed 61 .098 
L2 McGalt 52 0 
16S McDermid 0 . 106 
14 Moro 0 .094 
15 Nugaines 62 py 
16 Omar 0 083 
7 Paha 0 piey, 
18 Sprague 0 062 
ts) Springfield 0 042 
20 Twin 0 -149 
a Yamhill 0 724 
aes Wanser 69 0 
23 Wared 62 0 


Variety name (VAR) not found or where the value is zero 
in Table 1, use correction factor for class of sample in 


TabLles2 . 


VIN = Computer system variety number 


CODE 


BREAD CRUMB GRAIN 
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CORRECTION FACTORS - TABLE 2 


CLASS 


SWW 
SWS 
CLUB 
HRW 
HRS 


HWS 


(VC) (CC) 
LOAF VOLUME COOKIE 
60 PEL) 
60 alae 
55 og Ope 
62 .080 
62 .080 
62 .080 
62 .080 


RANKING AND RATING CODES - TABLE 3 


MEANING 


Excellent 
Satisfactory 


Questionable-Satisfactory 
Questionable 


Questionable-Unsatisfactory 
Unsatisfactory 


(S*) 
(S) 

(g-S) 
(Q-S) 
(Q-8) 


(Q-B) 
(Q-U) 
(U) 


Thirty-Fourth Annual Report of the 
Western Wheat Quality Laboratory 


L9SL.Crop 


G.L. Rubenthaler, H.C. Jeffers, J.S. Kitterman, P.L. Finney, 
A.D. Bettge, P.D. Anderson, M.L. Baldridge and P.A. Allen 1/,2/ 


INTRODUCTION 


This is the Thirty-Fourth Annual Report of the Western Wheat Quality 
Laboratory of cooperative investigations with breeder, geneticists, and 
pathologists in the seven Western states to evaluate the milling and 
baking quality characteristics of experimental wheat selections grown 
and harvested as the 1981 crop. These investigations included several 
market classes and sub-classes of wheat which are commercially grown in 
the Pacific Northwest and the Western region and relates to their quality 
for commercial production and consumer acceptance. These studies deal 
with the physical-chemical flour properties associated with a wheat's 
Suitability for commercial pastry and bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed in the 
tables in order of their assigned Laboratory Number. Mixograms were run 
on all samples evaluated, but none were reproduced for inclusion in this 
report. Alternately, each mixogram was characterized by type as described 
in the Methods Section. 


1/ Research Food Technologist, Research Food Technologist, Research Food 
Technologist, Research Food Technologist, Physical Science Technician, 
Physical Science Technician, Biological Technician and Clerk-Typist, 
respectively, U.S. Department of Agriculture, Agricultural Research 
Service, Western Region, assigned to the Western Wheat Quality Laboratory, 
Wheat Breeding and Production Unit, Pullman, Washington. 


2/ Credit is due Garrison King, Washington State University Laboratory 
Technician II for the flour milling and physical-chemical determina- 
tions made on early generation material. This work was supported by 
grant funds from the Washington Wheat Commission. 


Credit is due Hamed A. Faridi, Visiting Scientist for leadership, 
assistance and knowledge shared on Middle-Eastern and North African 
flat bread requirements and methods for testing. His work was 
supported by a grant from the Washington, Oregon and Idaho Wheat 
Commissions. 


METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: : 


Buhler Milling: All of the 1981 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content ranging from 14.0% to 16.02, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 
water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure l. 


All six flour streams were combined to make a straight-grade flour. The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. 


Flour Yield: The percent of the total products recovered as straight-grade 
white flour. 





Milling Time: The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 
flour. Time is determined by visual observations and adjustments by an 
experienced miller. 


Milling Score: Calculated as follows: 


100 - [(80 - flour yield) + 50 (Flour ash - .30) + .48 (Milling time - 
15) + .5 (65 - % long patent) + .5 (16 - Ist tempering moisture) ] 


Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 
_eribed in the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 
data to give a predicted Buhler flour yield and milling score was done with 
the following linear equations: 


Flour Yield Milling Score 


Soft wheat (y = 14.0671 + .83474x) Soft wheat (y 
Hard wheat (y = 13.4166 + .83298X) Hard wheat (y 


=21.. 6088541. 273672) 
- 3.4381841.0448X) 


The Modified Procedure is schematically shown in Figure 2. Modifications 
include those described by Jeffers and Rubenthaler Gage 
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MODIFIED QUADRUMAT SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 
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ame eo mand 





SHORTS 
BREAK UNIT REDUCTION UNIT 
BRABENDER QUADRUMAT JR. WITH BRABENDER QUADRUMAT SR. 
QUADRUMAT SR BREAK ROLLS REDUCTION HEAD 
ROLES: SIFTERS: 8 INCH TYLER TESTING 
DIAMETERS: 2.8 INCHES SIEVES ON ZELENY SEDIMENTATION 
SPEED: SIEVE SHAKERS 
FAST ROLLS: 1200 RPM 
SLOW ROLLS: 560 RPM SIFTING SCHEDULE: 
DIFFERENTIAL: 2.14 TO! BREAK STOCK: 
BRAN: REMOVED AFTER |! MIN. 
TEMPER: MIDDLINGS: REMOVED AFTER AN 
TO 15% FOR 24 HOURS WITH ADDITIONAL 2 MIN. (3 MIN. TOTAL) 


WETTING AGENT REDUCTION STOCK: 3 MIN. 


SAMPLE SIZE: 100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT WITHIN EACH COMPARISON GROUP) 


OUTPUT: 5-7 SAMPLES PER HOUR 


Figure 2. Semi micro experimental mill flow with the roll corrugations per 
inch. The break rolls have corrugation spirals of 1.25, 1.75, 1.88, and 1.25 
inch/ft. in progressive order, and the middling reduction roll spirals are 
1.25, 1.25, 1.25, and frosted smooth. Roll spacings for first, second and 
third break are 0.035, 0.0035, and 0.002 inch respectively. The middling 
rolls are set at 0.0015, 0.9020 and 0.0015 inch respectively. 


Semi Micro Flour Quality:* Wheats milled on the semi-micro mill which gave 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 
graph (3, 9), and AWRC test (14,17) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


Micro Milling of Single Plant Selections:* The 5-10 gm samples of grain 


were accurately weighed, placed in vials, and water added to bring them to 
14% moisture. The tempered grain was milled on the micro mill which consists 
of two pairs of corrugated rolls and double sifters with 38- and 135-mesh 
Stainless steel screens. The bran over the 38-mesh sifters was evaluated 

for milling properties by visual examination for the degree of bran clean-up. 
The throughs of the 135-mesh stainless steel screen, of those samples con- 
sidered to be good milling types, were examined for flour quality by means 

of the Modified Micro Sedimentation Method (12). Protein and lysine are 
determined on these materials by NIR analysis (16). A schematic flow dia- 
gram of the micro mill is shown in Figure 3 (2, 13). 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 
minutes. The NIR (Technicon 400) is routinely used as calibrated to the 

above method. 


Ash of Wheat and of Flour: The ash from a 4-gram sample of wheat meal or 
flour heated for 15 hours at 550° C. in a muffle furnace. (14; Method 08-01). 


Protein of Wheat and Flour: The protein content of the samples was deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 


Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 
7.5 g flour due to absorption of water from 35 ml of .1 normal NaHCO, 


Solution, (1:7). 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
fipumdn LOO mivof,watetrrand j,.ml.of “1.N lactic acid (15). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 
very weak to expectionally long and strong types. The chart and instructions 
for its use are found on pages 7 and 8. 


*Supported by special grant of funds from the Washington Department of 
Agriculture and the Washington Wheat Commission to permit extensive early 
generation (F,-F,) testing. 
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Four samples are milled and sifted 


Schematic and flow of the micro experimental mill. 
simultaneously and feed rate is held constant by a vibratory feeder. 


Figure 3. 


USE OF MIXOGRAM REFERENCE CHART 


In addition to determining mixing time for optimum dough development by 
observation during baking test, mixing time and mixing tolerance, two impor- 
tant baking properties of wheat flour, can be determined independently from 
a mixogram. A mixogram is determined with 10g of flour and appropriate 
amount of water to give optimum absorption. It is really nothing: more than 
a recording mixer reflecting the resistance the dough has to be mixed over a 
period of time. Most mixograms are run either 7 or 8 minutes which is 
sufficient time for most flours to give a full picture of their mixing time 
and to show what happens when mixing continues beyond this point (mixing 
peak) as reflected in the tail of the curve and commonly referred to as 
tolerance. 

Final evaluation must be made with consideration given to the protein 
content of the flour, because of the effect protein content has on the mixing 
characteristics within the same variety. As protein increases, mixing time 
will decrease with an apparent increase of tolerance. To illustrate this, 
compare #1 high(H) with #2 medium (M) and #3 low (L) which are typical 
mixograms of the club wheat Paha at 12, 9, and 6% protein respectively. 
Similarly, 2H, 3M, and 4L are typical for Nugaines at these protein levels. 
Little change can be observed on any wheat above 13.0 or below 7.5% protein. 

This chart will be used to identify the curve characteristics which 
most closely fit the sample and will be reported as numbers 1L, 1M, 1H, etc. 


through 8H. 


MIXOGRAM REFERENCE CHART 
LOW MEDIUM =———HIGH 


9-118 11-13% 
/ f / , / ; ; 





Cookie Baking: 40 g of flour, micro method, using 25% absorption, 60% sugar, 
30% emulsified shortening, 3% dry skim milk, 1% NH, HCO.,, IZeNaGL, 17 NaHCO, 
was employed (8). 


Cookie Diameter is the average diameter, in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl and the Constant 
Flour Weight Procedure was employed (1, Method 54-21A). 


Farinograph Absorption is the amount of water required to center the highest 
portion of the Farinograph curve on the 500 unit line. 


Peak or Farinograph Mixing Time is the time interval, in minutes, from the 
first addition of water until the tip of the curve reaches its maximum 
height. 


Stability of Period of Resistance is the number of minutes the top of curve 


remains above the 500 unit line when the highest portion (peak) is centered 
on the 500 unit line. 


Bread Baking: An optimum absorption, optimum mixing, optimum bromate, 100 g 
flour and straight dough method using 7.2% yeast, 1 1/2% salt, 6% sugar, 1/42 
malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 
shortening was employed (5,6,7,10). 


Baking Absorption: The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutes required to mix the flour and the other bread 
dough constituents to the optimum condition as judged by an experienced baker 


(5% 


Optimum Bromate: The amount of potassuim bromate required to produce the 
optimum break, shred, crust, and grain characteristics of the loaf of bread 


(>). 


EPourecolor: the slurry method using 20 g of flour, 25 ml of water, stirred 
for 2 minutes with a glass stirring rod fitted with a 1lmm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (F,) eali- 
brated with standard color discs #63 = 0 and #85 = 100. 
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Rubenthaler, G.L., Jeffers, H.C., Kitterman, J.S., Anderson, P.D., Bettge, A.D., 
Finney, P.L., Baldridge, M.L. and Allen, P.A. Quality Characteristics of 
varieties and new selections of wheat bred and grown in the Western states, 

for crop year 1980. Thirty-Third Annual Report of the Western Wheat Quality 
Laboratory, USDA, ARS Mimeographed Publication, WRU 5802-20050-002, RDA405, 
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Rubenthaler, G.L. and Faridi, H.A. Slide set and accompanied brochure 
entitled "Foreign Flat Breads - Fun to Make - Good to Eat. Published 
jointly by the Washington and Oregon Wheat Commissions. 


INVITED TECHNICAL PRESENTATIONS 


Rubenthaler, G.L., 1982 


Rubenthaler, G.L. 1982 Presented a review of "Collaborative work with the 
Japanese, Federal Grain Inspection Service, and Western Wheat Quality Lab., 
on tests for alpha-amylase", at FGIS Alpha-Amylase Workshop. Portland, OR, 
March 30. 


Rubenthaler, G.L. 1982 Seminar "Function of the Western Wheat Quality 
Laboratory in Variety Development" to Korean Flour Milling Team, Pullman, WA, 
Apral 25. 


Rubenthaler, G.L. 1982 Presented a 4 hour short course "Introduction to 
Cereal Chemistry" for the American Association of Cereal Chemistry, Minneopolis, 
MN, May 10. 


Rubenthaler, G.L. 1982 Presented 8 hours of lectures "Milling Technology 
and Chemistry" at U.S. Wheat Associate's Cairo Milling Short course. 
May 15-22. 


Rubenthaler, G.L. 1982 Taught a short course (4 hours) on "Milling and 
End-Use Quality of Soft White Wheat" to South American and Philippine Flour 
Millers, at the International Grains Program Short Course, Kansas State 
University, Manhattan, KS, May 26. 


Rubenthaler, G.L. 1982 Luncheon speaker "Uses of PNW Soft White Wheat" to 
Pullman Rotary Club. June 2. 


Rubenthaler, G.L. 1982 Seminar "Soft white wheat quality research" to 
Southeast Asian Cereal Chemist Team, Pullman, WA, June 6. 


Rubenthaler, G.L. 1982 Seminar and tour "Western Wheat Quality Laboratory's 
Research and Role in Variety Development to Japanese Food Agency Team. 
June 21-22. 
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INVITED TECHNICAL PRESENTATIONS 
(con't) 


Rubenthaler, G.L. 1982 Panel participant and moderator ‘Collaborative Test 
Results" at PNW Grain Council Annual Meeting, Pendleton, OR, June 23. 


Rubenthaler, G.L. 1982 Presented talk "Breads from PNW Soft Wheat" Rosalia, 
WA, Chamber of Commerce, July 7. 


Rubenthaler, G.L. 1982 Taught a short course (4 hours) "Milling and End- 
Use Quality of Soft White Wheats" to Korean and Taiwanese Flour millers at 
International Grains Program Short Course, Kansas State University, Manhattan, 
KS, August 4. 


Rubenthaler, G.L. 1982 Hosted a tour and talk "Function of the Western Wheat 
Quality Laboratory in Wheat Variety Development" to 1982 Philippine Wheat 
Team. Pullman, WA, August 9. 


Rubenthaler, G.L. 1982 Seminar "Functions of the Western Wheat Quality 
Laboratory in Wheat Variety Development" to South Korean Flour Millers 
Team. Pullman, WA, September 3. 


Rubenthaler, G.L. and Faridi, H.A. 1982 Joint Paper "Bread from PNW Soft 
White Wheat: #2 Variety Bread" at Pacific Northwest Section of American 
Association of Cereal Chemists, Seattle, WA, September 24-25. 


Rubenthaler, G.L. 1982 Gave a paper "Application of Experimental Baking to 
Research" at a Symposium, Experimental Baking: Methods and Applications, 
67th Annual Meeting of AACC, San Antonio, TX, September 24-28. 


Rubenthaler, G.L. 1982 Presented a talk ''History and Need of the Collaborative 
Testing Program" to PNW Grain Council Board of Directors Meeting, Spokane, WA, 
October 29. 


Rubenthaler, G.L. 1982 Presented a talk "Major soft white wheat uses" to 
Sherman County Wheat League, Moro, OR, November 18. 


Rubenthaler, G.L. 1982 Presented talks "The Wheat and Flour Requirements for 
Japanese Udon Noodles, Japanese Sponge Cake, and Middle-Eastern Style Flat 
Breads" respectively, at ARS-FGIS Wheat Quality Workshop, Beltsville, MD 
December 7-9. 


> 


Rubenthaler, G.L. 1982 Presented lecture "Wheat quality and its measurement" 
to Quality of Cereal Grains class, Dept. of Agronomy and Soils, WSU, Pullman, 
WA, December 15. 


Jetiers, Hebe loos 


Jeffers, H.C., and Faridi, H.A. 1982 Seminar "Wheat Research Activities at 
the Western Wheat Quality Lab." to India Wheat Trade Team. August 6. 
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INVITED TECHNICAL PRESENTATIONS 
(con't) 


Jeffers, H.C. 1982 Gave a paper "Some Effects of Variety, Flour Granulation 
and Formula on Whole Wheat Bread Production" at Pacific Northwest Section 
of American Association of Cereal Chemists, Seattle, WA, September 24-25. 


Pinney, °F er. 21982 


Finney, P.L. 1982 Lectured 1 hour to International Nutrition class, Washington 
State University, Pullman, WA, January 12. 


Finney, P.L., Faridi, H.A. and Jeffers, H.C. 1982 Seminar "Function of the 
Western Wheat Quality Lab in Wheat Research and Variety Development" to 
Egyptian Embassy Team. May 13. 


Finney, P.L. 1982 Invited as 1 hour symposium speaker on "Mobilization of 
Reserves during Germination" at the Annual Meeting of the Phytochemical 
Society of North America and Europe, University of Ottawa, Canada. Paper 
title: Effects of Germination on Cereal and Legume Nutrient Changes and Food 
of Feed Value: A Comprehensive Review. August 2-6. 
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Western Wheat Quality Laboratory 
£981 Crop 


VISITORS 


The Western Wheat Quality Laboratory Staff was pleased to have had the 
opportunity to meet, discuss, and give tours of our facilities with some 72 
visitors this past year. Several of these people were wheat breeders, grain 
buyers, flour millers, students and various government officials with an 
interest in wheat quality. The following is a list, not all inclusive, to 
those who visited our facilities and signed our guest book: 


W.S.U. Animal Science Department 
Laboratory Analysis Class 2 


W.S.U. Agronomy and Soils Dept. 


Cereals Quality Class 14 
U.S. Wheat Workers 10 
Foreign: 
Egypt 4 
Hungary 1 
Korea 8 
India 5 
Japan . 2 
Malaysia 2 
Thailand 1 
Australia um 
Philippines , 4 
Hong Kong 2 


Pakistan uf 


7, 


EARLY GENERATION NURSERIES 


1981 Crop 
NUMBER NUMBER 

See | CNURSERY | SCLOCATION. = «C._ BREEDER CLASS TESTED PROMISING 
Smow Mold & Quality Pull. & Harrington Bruehl SWW L32 84 
Soft White Winter Ritzville Peterson SWW 248 150 
HRS Single Plot Pullman Konzak HRS 41 33 
Pullman Late Clubs Pullman Allan Club 138 ELMO 
Spray Trials Pullman Allan SWW 417 O* 
Pullman Late Soft White Pullman Allan SWW 43 as) 
Pullman Late Pullman Allan SWW Vie 8) 
Soft White Single Plot Pullman Konzak SWS 451 308 
Pullman Late: "D" Series Pullman Allan SWW 91 31 
Pullman Late: French Wheats Pullman Allan SWW 23 i 
Miller Plots K's ~ Allan SWW 316 130 
Maturity Isolines Pullman Allan SWW 178 76 
Fy, Clubs Pullman Allan SWW 88 80 
Foot Rot (Treated) Pullman Allan SWW 86 43 
2-Gene Dwarfs Pullman Allan SWW 63 L7 
Protein/Lysine Pullman Allan SWW 89 50 
Pullman Late: I & III Pullman Allan SWW 83 Ox 


Complete Analysis were not made. 
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ELEVENTH ANNUAL REPORT - 1981 CROP 





PACIFIC NORTHWEST 
GRAIN COUNCIL 
COLLABORATIVE TEST 


October 1982 
1/ 


Distributive Report— 


| ah Prepared by USDA,ARS Western Wheat Quality Laboratory, Pullman, Washington. 


| a 
a 


(These are the results of preliminary tests which are not to be used for 
for publication in any form without the consent of the Collaborative 
Committee. ) 








INDEX 


OBJECTIVES AND INTRODUCTION 


ACKNOWLEDGEMENTS 


PNWGC COLLABORATORS 


1981 VARIETIES AND SELECTIONS 


BREEDERS REPORT 


MILLING PROCEDURES 


FLOWSHEET WWQL MIAG MULTOMAT 


- CUMMULATIVE ASH CURVES 


SUMMARY MILLING DATA 


COLLABORATOR SCORING INSTRUCTIONS AND REPORTING SHEETS 


INDIVIDUAL COLLABORATORS' RATING 


MEAN OF COLLABORATORS' RATING 


BRIEF COMMENTS RECEIVED 


Page 


10 


12 


13 


ily, 


18 


20 


Zo 


24 




















a 


| Va 
TOM a ay a 
: fy 7) a) a 
; ® 


*% 

a a 
on 

+ 





%) Ty fiTreo 2 kes hip hour Ee WEIR “ 


~ gts wt fa, GR ETH 


OBJECTIVES AND INTRODUCTION 


These collaborative flour tests are supported by the Pacific Northwest 
Grain Council in cooperation with the USDA, ARS, Western Wheat Quality 
Laboratory. The purpose is to maintain and improve the milling and baking 
quality of wheat in the Western Region. It is an attempt to keep current 
with the needs of wheat processors, both domestic and abroad. The informa- 
tion gained from the data of the domestic and foreign collaborators is of 
significant value to the wheat breeding programs of the region. The project 
hopefully provides each collaborator an opportunity to express his opinion as 
to whether or not the tested selections would satisfy the end-use demands of 
his industry. 

The data and comments included in the individual reports provide the 
USDA, ARS, Western Wheat Quality Laboratory and plant breeders guidelines ror 
use in the development of future wheat varieties that will best satisfy the 


needs of the industry. 


ACKNOWLEDGMENTS 


We would like to thank each of the Collaborators (listed on Page 2) for 
their participation in this annual project and also the U.S. Wheat Associates, 
USA, Inc. for their assistance in arrangements with our valued foreign 
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PNWCIA COLLABORATORS 


Japanese Milling Association Gommitree 2 
Dac Han Flour Milis Co.; Ltd. 
Cheil Sugar Co., Ltd. 
Centennial Mills 

Fisher Flouring Mills 

General Mills, Inc. 

Mother's Cake & Cookie Co. 
Nabisco, Co. 

Cereal Quality Laboratory 
Idaho Wheat Quality Laboratory 
Kerr Pacific Milling Corp. 
Continental Mills, Inc. 


Western Wheat Quality Laboratory 


Tokyo, Japan 
Inchon, Korea 
Seoul, Korea 
Portland, Oregon 
Seattle, Washington 
Vallejo, California 
Oakland, California 
Fairlawn, N.J. 
Bozeman, Montana 
Aberdeen, Idaho 
Pendleton, Oregon 
Seattle, Washington 


Pullman, Washington 


1/ Cooperative work by technical members from 4 major flour milling companies 
in Japan (Nisshin Flour Milling Co., Nippon Flour Mills Co., Showa Sangyo 
Co., and Nitto Flour Milling Co.) and Japanese Wheat Flour Institute. 
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BREEDERS REPORT 
Sel. No. WA 6820 


Wheat Type: Club 

Background: 

me Origin - WSU 

B. Derivation - Sel. 291-1/Moro 

C. Contribution - Snowmold Resistance 

D. Years in Tests -4 years, Bruehl 
Agronomic Comparisions: 

A. Yield - Slightly better than Sprague 

B. Test Weight - Good for a Club 

C. Maturity - Slightly later than Sprague 
D. Lodging - Slightly better than Sprague 
E. Awn Type - Bearded, brown chaff 

Disease and Insect Rating: 

A. Stem Rust - Susc. 

me Leaf Rust - Susc. 

C. Stripe Rust - Resistant 

D. Dwarf Bunt - Susc. 

E. Common Bunt - Susc. 

F.. Flag Smut - Susc. 


G) Foot Rot — Susc. 
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BREEDERS REPORT 
Sel. No. WA 6819 


Wheat Type: Soft White Common 


Background: 

A. Origin - WSU, USDA 

B. Derivation - Unknown C. Peterson Club/Sprague 

C. Contribution - Snowmold resistance 

D. Years in Tests - 4 yrs. Bruehl, 2 yrs. Peterson, 1 yr. Regional 


Agronomic Comparisions: 


A. 


B. 


C. 


De 


Hive 


Yield - Slightly better than Sprague under good conditions 
Test Weight - Adequate to slightly below Sprague 
Maturity - Slightly later than Sprague 

Lodging - Slightly better than Sprague 


Awn Type - Awned, white chaff 


Disease and Insect Rating: 


A. 


Stem Rust - Susc. 
Leaf Rust - Susc. 
Stripe Rust - Susc. 
Dwarf Bunt - Susc. 
Common Bunt - Susc. 


Flag Smut - Susc. 


Foot Rot - Susc. 
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BREEDERS REPORT 
Sel. Waverly 


Wheat Type:- Sws 


Background: 

A. Origin - WSU 

B. Derivation - 

C. Contribution - Disease resistance 
D. Years in Tests - about 8 


Agronomic Comparisions: 


Eye 


Yield - Equal to Fieldwin, Dirkwin, Urquie 
Test Weight - Between Urquie and Dirkwin 
Maturity - 1 day later than Fielder 
Lodging 2 resistant 


Awn Type — Awned 


Disease and Insect Rating: 


A. 


Stem Rust - Unk. 

Leaf Rust - Moderate adult type 

Stripe Rust - Moderate adult type (general res.) Susc. seedling 
Dwarf Bunt - Unk. 

Common Bunt - Unk. 

Flag Smut — Unk. 


Foot Rot - 
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BREEDERS REPORT 
Sel. No. WA 6826 


Wheat Type: sws 


Background: 

A. Origin - WSU 

B. Derivation - Potam 70/Wa 6021 

C. Contribution - Disease resistant plus 10-15% higher yield 

D. Years in Tests - 3 locations in WA in 1982, 2 in W. Region, Emergency release 


Agronomic Comparisions: 


A. 


Bye 


G: 


Di 


ES 


Yield - 10-15% above current cultivars 

Test Weight - Equal to Urquie 

Maturity - Equal to Fielder 

Lodging - Good, but slightly weaker than WA 6830, WA 6831, particularly 


under irrigation. 
Awn Type - Awned 


Disease and Insect Rating: 


A. 


is 


Be 


Co. 


H. 


Stem Rust - Unk. 

Leaf Rust -— Adult high res. 

Stripe Rust - Adult high res., Susc. seedling, but better than Waverly. 
Dwarf Bunt - Unk. 

Common Bunt -— Unk. 

Flag Smut - Unk. 


Foot Rot - Unk. 


Hessian Fly - Susc. 


Other Information: 


A likely candidate; WA 6826 was top in 16 tests of the Western Regional Nursery 


in 1981. 
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BREEDERS REPORT 
Sel. No. WA 6830 


Wheat Type: SWS 

Background: 

A. Origin - WSU 

B. Derivation - Potam 70/WA 6021 


C. Contribution - Disease resistance, yield 


D. Years in Tests - 3 locations in WA in 1982, 2 in W. Reg., Emergency release 


Agronomic Comparisions: 

A. Yield - 10% above current 

De test Weight - Equal to Urquie 

C. Maturity - With Fielder 

D. Lodging - good Resistance 

E. Awn Type - Awned 

Disease and Insect Rating: 

A. Stem Rust - Unk. 

B. Leaf Rust - Adult high general resistance 
C. Stripe Rust - Adult high general resistance 
D. Dwarf Bunt - Unk. 

E. Common Bunt - Unk. 

F. Flag Smut - Unk. 

G. Foot Rot - Unk. 


H. Hessian Fly - Susc. 
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BREEDERS REPORT 


Sel. No. WA 6831 


1. Wheat Type: sys 


a 


Background: 


Ae 


Bi; 


Gis 


D. 


Origin - WSU 
Derivation - Potam 70/WA 6021 
Contribution - Disease Resistance, yield 


Years in Tests ~- 3 locations in WA in 1982, 2 in W. Reg., emergency basis 
for release consideration. 


Agronomic Comparisions: 


A. 


B. 


C. 


D. 


Be 


Yield - 10-15% above current cultivars 

Test Weight - equal to Urquie & Fielder w/o rust 
Maturity - about equal to Fielder 

Lodging - Good Resistance 


Awn Type - Awned 


Disease and Insect Rating: 


iN 


B. 


G. 


Stem Rust - Unk. 

Leaf Rust - High adult general resistance, Susc. seedling 

Stripe Rust - High adult general res., Susc. seedling. Resistance starts 
earlier than in Waverly and different genetic base. 

Dwarf Bunt - Unk. 

Common Bunt —- Unk. 


Flag Smut - Unk. 


Foot Rot - Unk. 


Other Information: 


One of the likely candidates as WA 6831 ranked 9th in Western Regional Nursery 


in 1981 and was top in Washington locations. 
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Wheat Cleaning and Milling Procedure for the Miag Multomat Mill 


When: wheat arrives, it is stored in 5-bu. steel bins as cleaned. The 
cleaning process consists of using a Clipper cleaner followed by a Carter 
Disc Separator and a Forester Grain Scourer. 

To condition the wheat for milling, the proper temper or moisture level 
is attained by the addition of water. A,mixer having a 3-bu. capacity is 
used for this operation. The first temper (13.5 - 14.5% moisture for soft 
wheat and 15.5 - 16.5% moisture for hard wheat) is added 18 to 24 hours before 
the milling process. Fifteen to twenty minutes prior to milling, the wheat 
is given a second temper by the addition of 0.5% water based on wheat weight. 

Approximately 120-pound sub-samples of each variety are tempered for 
milling. The feed rate is adjusted to give the proper load to the mill. 

Soft commonwheats are milled at a rate of 800-900 gms/min., white club wheats 
at 900-1000 ems/min., and hard wheats at a rate of 850-950 egms/min. 

Adjustment of the break rolls is done by Setting the rolls to give-a 
uniform break release from sample to sample. The lst break roll is adjusted 
so that about 43% of the stream passes through a No. 24 Tyler (707 micron) 
wire screen in one minute of sifting. The 2nd break roll is adjusted so that 
about 64% of the screen passes through the No. 24 Tyler wire screen in one 
minute. The 3rd break roll is adjusted to clean the bran as completely as 


possible without excessive shattering. The adjustment for reduction rolls 


is done by observation of stock with the objective of grinding and making as 


much flour possible at each pass but not to the point of overgrinding and 


flaking the stock. 
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Each of the flour streams are sampled, weighed, and analyzed for moisture 
and ash. Cumulative ash curves are plotted for each sample milled. The ten 
ase ees are blended together Ge ine a horizontal ribbon blender to give’ 
fa straight grade okt which is used for naeane analytical and physical- 

; dough testing. 

The schematic flow sheet of the mill, showing rolls and flour screens 
used is on Page 12. Stream samples were collected and flour ash determined 


to develope ash curves shown on Pages 13-16. 
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SUMMARY MILLING DATA 
1981 PACIFIC NORTHWEST GRAIN COUNCIL 
COLLABORATIVE TESTS 


STRAIGHT GRADE 


FLOUR YIELD ASH" 
13i/, 49 
79,4 AB 
78,1 46 
/7 0 45 
8,6 ee 
pet 40 
Le9 2 
78.5 Al 
Veal 5 
Wael =) 
78.6 48 
/6.6 46 
ie: {at 


POUNDS 


/7 
19 
/7 


Vd 
80 
/9 


/8 
/9 


OUR 


/2 
/7 
/5 


/5 
19 
// 


/6 
/6 


/1 
63 
5 
/5 
/1 
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AVERAGE 
MILLING 
RATING 


/.6 
7 


6.3 
6,0 


4,8 


4,2 
6.3 
oi 
ay 
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PACIFIC NORTHWEST CROP IMPROVEMENT ASSOCIATION 


SOFT & HARD WHEAT FLOUR QUALITY COLLABORATIVE REPORT 


INSTRUCTIONS 
Express your rating relative to the control in the summaries, as well 
as in the flour characteristics and baking properties by the following scales: 


- much more preferable 

- significantly more preferable 
- slightly more preferable 
equal to the control — 

- slightly less preferable 

- significantly less preferable 
- much less preferable 


Reo & UI ON Oo 
! 


Exercise care in differentiating between small differences and repro- 
ducible differences based on your best judgment. Differences between ratings 
4 & 5 and 5 & 6 indicate differences that may not be significant. 

Use the testing and baking methods customarily used in your laboratory. 
Complete the baking method description sheet and return it with the other 
reports. Include as part of your report any original farinograph, mixograph, 
and amylograph curves you have run. If you think there are additional 
factors that should be evaluated, do so; describe them and give your results 
in a manner similar to the other results requested in these forms. 

Please return one copy of each report to the Western Wheat Quality 
Laboratory and retain another copy for your files. Upon receipt of results 
from all collaborators, a summary of the data will be made and copies sent 


to each participating laboratory. 
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COLLABORATIVE NO. 


PACIFIC NORTHWEST CROP IMPROVEMENT ASSOCIATION 


SOFT WHEAT FLOUR QUALITY COLLABORATIVE REPORT 


Sample code # or variety Date sample Received 
Market Class ; Tested 
; a ee 2/ Pe : 2/ 
Flour Characteristics tating — Flour Characteristics Rating — 
Protein is = Viscosity °Mac 
nae | ; ; 
Ash } ae Sedimentation m1 
Moisture is Cookie Diameter cm 
Farinograph or Mixograph Spread Factor to 
Absorption yA Z Falling Number sec. 
gee a Se 
Peak % min. Max. amyl. Visi Bets 
Stability % min. Cake Score 
Area under Noodle Score 
the Curve % cm 


1/ Corrected to 14% Moisture Basis. 
2/ Rating by the number system outlined in instructions. 


3/ Maximum amylograph viscosity. 
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BRIEF COMMENTS RECEIVED 


Moro (Check for samples #2 and #3). 
Relative small kernels. 

High protein content. 

Good low grain ash. 

Good milling properties. 

Good flour color. 

Raw noodle strings were very sticky. 


WA 6820 

Very low grain ash. 

Eating quality of noodle and baking quality of sponge cake and cookie 
were a little better than Control #1. 

Good milling properties. 

Low cookie diameter. 

Higher viscosity. 


1238a 

High protein content. 

Good low grain ash. 

Noodle color was little darker than #1. 

Gave slightly better cake and cookie than #1. 


Club Wheat Ranking: #3 > #2 > #1 


#04 - 


FOS. a= 


#06 - 


Nugaines (Check for samples #5 and #6) 
High protein. 

Relatively high water absorption. 

Low grain ash. 

High Falling Number of flour. 


Lewjain 

Low Grain ash. 

A little better noodle than #4. 

A little better cake and cookie as compared to #4. 


WA 6819 

Very low grain ash. 

High Falling Number of flour (low a-amylase activity). 
Good low viscosity. 

Good cookie diameter. 

Good Cake and Cookie nearly equal to #4. 


Ranking: #6 > #5 > #4 
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Stephens (Check for sample #8) 

Very large kernels. 

Good flour color. 

Raw noodle had a tendency to tear off. 
High cooking loss in noodle test. 

Gave sticky noodle with poor mastication. 
Remarkably good cake and cookie. 


Hit) 

Large plump kernels, but a little smaller than #7. 
Good milling quality. 

Very good flour color. 

Gave very good sponge cake and cookie. 

Noodle quality was similar to Control. 


SWW (Stephens series) Wheat Ranking: #8 > #7 


#09 - 


0 


11 = 


#12 = 


iS 


SWS Wheat 


Urquie (Check for samples #10-#13). 
Many amber colored grains. 
Yellowish flour color. 

Gave appreciably good noodle. 

Poor top grain on cookies. 


Waverly 
Greyish pale-yellow grain mixed with mottled grain. 
High grain ash. 

Good flour color. 

Noodle quality near #9, but much whiter in color. 
Cake and cookie slightly inferior to #9. 


WA 6826 

Relatively large size kernels. 

Good milling quality. 

Good flour color. 

Noodle was very similar to #10. 

Gave better cake and cookie than #9. 


WA 6830 

Relatively large in kernel size. 

Good noodle making and better eating than #9. 
Gave a slightly better cake and cookie than #9. 


WA 6831 

Relatively large size kernel. 

Good flour color. 

Gave the best noodle of SWS group. 
Somewhat heavy sponge cake. 

Cookie was slightly inferior to #9. 


Ranking: #13 > #12 > #9 = #10 = #11 
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